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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain the subject ceramic material by- 
setting the 

content of an isotope having a specific mass number among the stable 
isotopes 

at a specific level for at least one element among the constituent 
elements of 

a multi- component -based ceramic so as to greatly improve its 
electromechanical 

properties as compared to the case with those constituted at 
naturally 

occurring isotope ratio. 

SOLUTION: This multi -component -based ceramic material is composed 
of any 

elements A, B and oxygen 0, expressed by the general formula 
AB0<SB>3</SB> and 
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characterized by that each of A, B and 0 contains ≥90% of a single 
stable 

isotope. In the case that this ceramic material is a piezoelectric 
substance, 

it affords an excellent piezoelectric substance with large 
piezoelectric 

constant. In the objective perovskite-type lead titanate 
zircontate (PZT) 

crystal, for all of the elements: Pb, Zr, Ti and 0, each of the 
elements 

contains &ge,-90% of a single stable isotope , thereby, the PZT crystal 
affords 

an excellent PZT piezoelectric substance with large piezoelectric 
constant . 

COPYRIGHT: (C) 1998 , JPO 



12/13/04, EAST Version: 2.0.1.4 



(19)B*BftSW (JP) (12) & H ^ fft £ (A) 



(ll)f»flFUHftH#* 

#^¥10-218696 

(43)*»B ?klO*(199B)8Jil8B 



(51)IntCL 6 
C 3 0 B 1/02 
C0 4B 35/628 
35/49 
C3 0B 29/32 
H0 1L 41/187 



mim 



F I 

C 3 0 B 1/02 
29/32 

C0 4B 35/00 
35/49 

H0 1L 41/18 



A 
B 
A 

1 0 ID 

»#e<0«5 OL (£ 5 JC) 



(21)fHB## 


»H¥9- 21848 


(7DWHA 


000002369 








•fe-fn-xyv 


(22)fflSB 


¥1*9^(1997) 2 H 4 B 




X*l»rroBlf82TB4*14 






(72)«M# 


















-x:/y><*a£*trt 






(72)8W# 


ST « 
















-x^y>fc3££#rt 






(72)f8W# 










sspiairafmAfii3Te3#5^ -t-fn 








-XTVXfcS^ttrt 






(74)ftSA 


^B± tt* *~ft (*2£) 



(54) [&g|<Z>fcftO ^JS»*-fe75y^^«W*«fetJt^n^X*^hSPZTifeft 

(57) :mm 

mm ] mmnz k s nwrnm* ? s * 9 * m 



1 

(ll*JS2 ] ffitOTciitA . BaiflR* ( O ) frfcjft 
*). -*WAB03'C«**l***#«'fe9Sy^A« 

[11*9(3] *d:Ta;M hfflf-^yHJ^aylMB 
(PZT) tMMcfcWC, ««7aRT*4ft (Pb) . 
^3->>A (Z r ) , (Ti K fttflBC 

( 0 ) Ojc«t« IT . ^ft^J/E****--*) 
39£Htt*i 9 0 a-- t y h «Jb**r 6 ; h Sr«rfSt 
i^n?*^ hSPZTifcfli. 

IMMCfcVVC. (Mg) . -jj-y (Nb) 

OW^U<liV^t»L*»-*S:aainU. MPZT&bIO 
T i (Zr)t-f h^LTfcSi&flJfit'efcS £ t i 

im&R5 ] n$&4imry<v7Ai>4 hsp zt 

#-?)££|n]{itt£ 9 OA'-t y hiilh^-f h Zt£ 
[000 1] 

■fe9 5y^^tm(cRI*)*. 
[0002] 

fLA>«!07C«SrHtl5I^V^Offl^<OjtV^'C, (WIT 
-1 9 4 089i£jj*;&ivCH4J:3fcs M 

fflrWReSMWSI* h . <T fU J-tr 5 $ >y ? XT<2& < 
#-7C**>fc**ISftaL 

-1 6 0 6 7 Ofc*$*Ufcfctf>j&«&£. £*U±*t*fcflfl 



( 2 ) 10-218696 

2 

oi>coz'hi>. 

[0003] 

4 « NtifMMP* 5 5 v * xttBTIi . Hit 

[0004] 

g<y)7C^A, B&uqK* (O) frfcj&Q. -jK^ABO 
3-C^$il^^^-fe9 5>y^X^tfcV^T. A, 

b. 0o<oaa*\ *-»saawtt*t9o^- 

^n^*^ hfflf-^^^ayiMB (PZT) IS 
B B B ti. flWUE«T»6» (Pb) , y/W^7A (Z 
r) , f-^y (Ti ) , ai^gtS (O) ngXOTGXk 
tt L-T . *^«W»ESWJ|l-^>3BeHffl*«r 9 0^- 

zTjg^fi. oWeae«^pzTisAt*jviT. v/^v 

(Mg) , (Nb)OW*«U<ttVv«l*» 
^P Z nSJMJT i (Zr)f^ 

^pzTisftii. B«iaietg(7)PZT^ B ^v^. me 

Mg. Nb*^-m<07eiH=OV^T#-«3c^fl[ft* 
9 0 a— b y MJLfc**** i «Wli:"f* . 
[0005] 

40 TRW*. 

[000 6] (Hfttni ) v'J^y^xyN- 4 
yf-. J5^.2 5 0S^ny) itcxy^y^cciOPtS: 

fufc P b RVT itC^LT, Zixt> *ffim&1f1f*l 

±t^fyn-ht, 180'C^~yyTl 04MSH6ft 
4 0 0'C^-yy-C'3 0-JMgW§Srfi : ^7t. $^>H 
«MW*JM> 4 5 0'CT3 O^MIWlja^ff^teflKfc 
50 Lfc. «RJifc#^,ilfc]R«<0^^ yitfS. P b T i O 



(3) 



ttBWl 0-2 18696 



3 (pt> <om*z$i%uztz?>. wmn s?oy 
[ooo7] prmmnn&'mzmtztztb. %h 
[0008] aiwt 4-®ft^L£R{a#jt<ois&£ 

[0 0 0 9] ZtlX*). -tyZ-yfX (PT) £fSj£-f 



(d31) fSl <fc 

0 s P bRX/T i »^#*^ftm«|3»a*ittfcV^ 

t. #-|5l&f«t* { 9 OA— fey 1- Hi: (O) (i 
39£RffifttfcTO-16#9 9 . 7 6 A— fey h ) <7)fc 
d31tf>*#*&<, PTOjE*ttfcLTtf>tt»Wi 

[00 10] 

[ftl] 



10 





P b -208 


T i -48 


d31 






(pC/N> 




9 8 


9 8 


2 5 0 


§***2 


9 5 


9 6 


22 0 




90 


9 0 


20 5 




5 2 


8 0 


9 8 




50 


7 4 


9 6 



[00 11] (mHM2) vUay^xA- (*g4>f 
yf% U^2 5 0 5^oy) ic^ 7 ^tJ:0Pt^ 
J¥#0. 2 5?nj<JBi£S-£fci,tf>£fflSU £ft£» 
SSRfc U:. <fcfc, J»4RfiKtdfctel«3 
ft^Pb, Ti&tfZrl=*fLT. £*lfc£J5rSa»*£ 

££«±k:*eya-hU 180-GjJ— ry-Cl 0# 
fflfftlft. 4 0 O-C^-ryT'3 04HSHKIR£fT->fc. 
S^l^rtT'T^pS 0 0°C"C3 OflfflWBSfcfT^ 

Kfo\ Pb (ZrxTi (1-x) ) 03 (PZT) <7)&fr£ 
mfcttikZZ* ]l»SUtlS^nyr*>-5Jt. XttESf 

[0012] pzTwm?MSMffiiRmtit:*>* m 



[0013] *2&mu ^mimucftffibitomzz 

[00 14] Ztli*). ^7i7^ (PZT) £fi§j£ 

fc&ofc. PZT»4flE«#T*0. *W»ttS:55tE* 
SSR (d31) *.Ii:!tofcRi:5*i4. H 

2J;0s Pb, TitJj:i^Zrco^T*«-eiim^fi 
Wttlz&^z. %.-mmito*9 0^~ fey Milt (g 
30 * ( O ) li39!8lRltttWfc'CO-16#9 9 . 7 6 A— fey 

wttKaWfrc n « i t t 3r-jfc. 
[0015] 
[^2] 





P b -208 


T i -48 


Z r-90 


d 31 
(pC/N) 


tt»l 


9 8 


9 8 


99 


2 6 5 


M»2 


9 5 


9 6 


9 5 


2 3 5 


iW3 


9 0 


9 0 


9 0 


2 2 0 




5 2 


8 0 


6 0 


9 9 


Kfl-5 


50 


7 4 


5 2 


9 8 



[00 16] (mmt3) ^'Jay>xA- (6^4^ 
yf. J¥*2 5 0S?ny) ±(cx;\-. y ^ti 0 P t£ 

ixfcPb, Ti»tfZrfc*fL/C, CfLfefrflfje*** 
3f*-S?8iR*3»U SB=J9rJgfi<0Mg, Nb (NbA 



Sfc**fcfflSLfc3HK±fcxty3-bU 180'C 
*-7*yCl O^HBMKflfcSt. 4 0 o-c?j--7'y<:-3 0# 
l8UBU»fcfT->fc. $ fcfcWWrt'C*** 5 5 0'C?3 
04HB^£*tV*MMI:U:. *«Jbte#&*lfcJBR0 
50 Hj£#&fe7$-y:?X, Pb (Mgl/3Nb2/3) 03-P 



(4) 



«WF 10-2 18696 



bZr03-PbTi03 ( PM.N : PZ : PT = 1 0 : 
50:4 0, =E;Hfc) OWX-ZmfcLtztZb. ffi|J?te 
l$?ny?*ofc. XHlHifHciOISflittSSI^fct 

[00 17] iC0PMN-PZ-PT^K<7)^.#ttSri? 
[0018] *3 tctt. 4-EJfl«UfcH{fi*Htf>*$r* 

[0019] ztLX*). *.y5.v7xzmmh7mcn> 



10 



^ttsr^-rjsm^ ( d3i ) as*** t h z. t 

mtZtih. 313 J: 9. Pb. TifciiXZr^T^ 

■fey MiLL (lc^ (O) tt?^4WWt'CO-16#9 
9. 7 6A-~feyh) <r>b%. d3lcO<I#:*:#<. 

tz. 

[0020] 
[*3] 



KM 


P b-208 


T i 48 


2 r 90 




Nb-93 


d 31 

(pC/N) 




9 8 


9 8 


9 9 


7 9 


1 0 0 


2 8 0 




9 5 


9 6 


9 5 


7 9 


1 0 0 


2 7 5 


««-3 


9 0 


9 0 


9 0 


7 9 


1 0 0 


2 5 5 




52 


8 0 


6 0 


7 9 


1 0 0 


1 2 8 




50 


7 4 


52 


7 9 


1 0 0 


1 0 5 



[002 1] (SdtftO y'J^^XA- 
yf\ J¥&2 5 0S?ny) ±fcxrc-y*£j:'DPtfc 

izmm-timmt ut. mz, mz&^mitizmwz 

tltzPb. Ti s Zr. MgftlfNbfc^L-C. ZtHo 

ms.mg.&^ir&yfi'ffieLZW&iiz. ^vivmm 

ZftlzmmUz&tiLklzzvya- h t , 1 8 ox:*- 

7j^ioiMSKen», 4oo'C7j--7 , yT'3o^rB']ffie 

IB&ff-ofe. § &fc*SUFl*rC'*$W>5 5 0X1X3 0# 
B«iS * ff v *MMfc Ltz . a$LL«# fufc«l&0HjS 
M-fe7$7?^, Pb (Mgl/3Nb2/3) 03-PbZ 
r03-PbTi03 (PMN : PZ : PT=10 : 5 

0:40. wit) oi£tew&uztz*>. mm 

^xifxiiA hsmgk-ch&zttfmwitz. ^ 
PMN-pz-PTmmnn&miZmmi-ztzib. 



2D*titzfflgi?>±.mz0 . l S^ny^PtSfli^W;? 

[ o o 2 2 ] m cwu $®rm Ltznmk\t<nm%& 
warn l x® ^titz¥fflmimm*-t. 

[002 3] £*U9. *.7$iV?X*mfcth7tmcr> 

mmx. mtf*.* <m$>zt tfm>t%*>tz. 

( d3i ) %m tlZb tf>& 

^tZtll. 114 J:^ Pb. Ti, Zr. MgXW 

bcte-ctfttiftLvmuftitizts^T:. #-RHa#it 

30 #9 fe y hJSLh (H^ ( O ) \ttmmitTO 
-16#9 9. 7 6A— feyh) (Oil, d31<0tt*«:fc# 

< . %-?x)£mt Lxrt&Rvmix^h ^tum* 

b%~>tz. 
[0024] 





l> l> 208 


T i 48 


Z r -9U 


Mg 2-1 


N 1) -93 

sum* *%) 


ilSI 
(uC/N) 


mi i 


9 8 


9 8 . 


9 9 


9 8 


1 0 0 


3 0 6 




9 5 


9 6 


9 5 


9 6 


1 0 0 


3 0 2 




9 0 


9 0 


9 0 


9 0 


1 0 0 


3 0 1 


K*4 


5 2 


8 0 


6 0 


8 5 


1 0 0 


12 9 


Ktt5 


50 


7 4 


5 2 


7 5 


1 0 0 


1 0 1 



[00 2 5] *7$v?ZffmtytlZ>Ztimfrt%'>1z. PZTSrti 



( 5 ) 10-218696 

7 



